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Figure 1: 

Amino acid sequences of Cpn60 and CpnlQ: 

SEP ID No 1: CpnlO (encoded bv nucleotides pos. 458-751 of Figure 2): 

MKIRPLHDRIVV ALA 
VNEGDVWFGKYSGQNTIDIDGEELLILNESDIYGVLEA 

SEP ID No 2: Cpn60 (encoded bv nucleotides pos. 800-2446 of Figure 2): 

MAAKDVLFGDSARAKMLVG 
AREffiLKDKFENMGAQlvr^^ 
PMDLKRGmKATAAWAAIKEQ 

GKEGVITVEEGKGLEDELDVVEGMQFDRGYLSPYFINNQEKMT 
IDNLQELLPILENVAKSGRPLLW^ 

RKECAMLQDLAILTGGQVISEELGMSLETADPSSLGTASKVVro 
VNTRVDQIRAEffiSSTSDYDffiKL 

DALHATRAAVEEGWAGGGVALIRALSSVT^ 
AGNAGAEGSVVVDKVKSGTGSFGFNASTGEYGDML\MG^ 
AGLMITTEAMV AD AP VEEGAGGMPDMGGMGGMGGMPGMM 



Figure 2: 

SEP ID No 3: DNA coding for Cpn60 and CpnlO: 

CpnlO, pos. 458-751 
Cpn60, pos. 800-2446 

atcaaaaaatgcagcaaggacagattcctgcccaagaattagcagaaggmcttgttagcactggccggcgcttottattaacg^ 

gttttgtcactgatgcgctgggttttacat^ 

gcatgatgactgcaagcagcltoaagcgacgggtagttttcag 

gtcatgaaaaaatcacaattgaaggcgaatataccaaagacgataagtaggtat^ 
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cgalaaattaaccatctatttttcacagaggca^ 
aaatgaaaatccgtccattacatgatcgtattgt^ 

gggcgctgcggcagaaaaaccaaatcaaggtgttgttatctctgtgggtactggccgtattcttga 

ggttaacgaaggcgatgttgtcgtttttggtaaa^ 

aagtgatatctacggcgttttagaagcttaattattac^^ 

4 

tattatttggtgatagcgcacgcgcaaaaatgttggtaggtg^ 
aggtcgtaacgttgttatagaaaaatcatttggtgca^ 

aattcgaaaacatgggcgcacagatggttaaggaagttgcttctcaagccaacgaccaagccggtgacggcacaacgacagcgact 

gtactagcacaggcgattatcagcgaaggcttgaaatctgttgcggctggcatgaatccaatggatettaaa^ 

cggctgctgttgttgcxgccattaaagaacaagctcagccttgcttggatacaaaagcaatogctcaggtagggac^ 

ccgatgaaacggttggtcgtttaattgctgaagcgatggaaaaagtcggtaaagaaggtgt^ 

gaagacgagcttgatgttgtagaaggcatgcagttcgategcgg^ 

gaaatggaaaatccattaattctattggttgataagaaaat^ 

cgtccattattgatcgttgctgaagatgttgaaggccaagcactagcaacattggtagtaaacaacttgcgcggca^ 
agcggttaaagcccctggtmggcgatcgtcgtaaagcgat^^ 
ctagggatgtctttagaaaclgcggatccttcttctttgggtacggcaagcaaggttgt^ 
tggcgcagglactgaagcaagcgttaatactcgtgtt^ 

gttacaagaacgcgttgctaagcttgcgggcggcgttgccgtgattaaggttggtgcgggttctga^ 

gaccgtgttgacgatgcacttcatgcaactcgcgcagcggttg 

cttcagtaaccgttgttggtgataacgaagatcaa^cgtcgg^ 

gggtaacgcaggtgctgaaggg^cagtggttgttgataaagtgaaatctggcacaggtagcmggt^ 

atggcgatatgattgcgatgggtattttagaccctgcaaaagte^ 

cacaaccgaagccatggttgcggatgcgcctgttgaagaaggcgctggtggtatgcctgatatgggcggcatgggtggaatgggc 
gtatgcctggcatgatgtaatcactttgtgattcatt^ 

ccgtatctttgatgagtgttgtctttctgctgaaaacgacattcttggagtgcggctttt^ 

ttatgtaactagctggcxstotaatgttgagttcctc^^ 

gctttaacagtaaaataataacgcaacgtagaaacataat 

Figure 3: 

SEP ID No 4: Amino acid sequence of esterase cloned from Oleispira antarctica (EstRB8): 
EstRB8 (encoded by nucleotides 1 145 to 2143 Frame 2 of Figur 4) 333 aa 
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MKNTLKSSSRFSLKQLGTGAM^ 
SAGDVNLTYMERQGSDKD 

HGDSEQLLTTDYGLIKQAERLDIFLSGLGVNSFHIAGNSMGGAISAIYSLSOT 

TL1DAAGVDGDTESEYYKVLAEGKNPLIATO 

RKTLARAEINNKIFSDMLKTKERLGM 

VSAAAAFKKIIPQATVHIFPEVGHLPMVEIPSESAKVYEEFLSSIK 



SEP ID No 5: DNA fragment from plasmid pBKlEst coding for esterase of Oleispira 
antarctica (EstRB81: 

Nucleotide positions 1-100 correspond to reverse complement of positions 1 196-1 121 and 
3799-3939 correspond to reverse complement of 1043-952 of pBK-CMV vector (Stratagene). 

Positions 101-105 are BamHl - Sau3Al fusion and positions 3795-3798 are SauiAl-BatnHi- 
fusion. 

acaggaaacagctatgaccttgattacgccaagctcgaaattaaccctcactaaagggaacaaaagctggagctcgcgcgcctgcag 

gtcgacactagtggateaacggcgttcatggfcctggctgag 

tcttctgctagcaccgatttttctaatagcgcagc^^ 

taaactcttcgatattcaaaattattactgttcatattacaatcatagtacaggctagaggcccaaaattgcagctgatatt 

taagcattattacactcatcgcggtgttattaattgtgctaaataaaaatacccgtagcggaaaaattcagcaaatagcca^ 

ttggcaataccaagaattcatcgattttgatgatgacattaagcaggcaaactttggcctattaaacta^ 

ctcattcaagcaactgacgaacactatggcttagcgttoagacxtttgactgtcgagcgttagaaccttcagg^ 

tattttatttaccctcgcactaaagactgaattcaataacctac^^ 

gtcaccaacaatcaatcaaacaccaataccaatcgcaaaaactcataaaactagccgatcaccaaatcccaaaagcgttcaaaaatgaa 

acgagcacgtcacacaaaatcaatttatacgctaacgaaccaggtcaaacttatcgtttt^ 

aaagtcgttaattcactggcttttggcglatccgcaccttcacatagaaattegtaatggcatgctactgg 

gaagaaacctcgcttatctcagccattaccgctgtagccgaatttgcgcttatcctoagccatgattaaactgacgccaattaatalaagac 

atactaattaataactcccttaattgagaagaataatgaaaaacacactcaaatcctcatcacgttttagtctgaaacaactcggcaccggc 

gctctgattatctccagtttgttcttcggtgg^ 

gctggcclagaagttaaaacagcctctgccggtgacgtcaatcttacttatatggaacgccaaggcagtgacaaagata^ 



Figure 4 
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cgtattttattacacggtttctctgrt^ 
gcgggacatggcgattcagaacaattattaacgactgattacgg 
ggttaactcatttcacatcgccggtaattcaatggggggggctate^ 
acattgatcgatgcagcaggtgtcgatggcgatactgaaagc^^ 

gatgaagcaagttttgaataccgcatgggtttcaccatgactcagcctccmcctaccttggccactaagac 

ctagcccgtgccgagatcaataacaaaattttttccgatatgctgaaaaccaaagaacgtttagg^ 

aagtgaaaatggctcaacatccattgccaacactgattatg^ 

aaaaaaataattccacaagcaactgttcatatttttcctgaagtaggccacctacctatggtagaaatt^ 

gaagagtttttgtcctctattaaataagagcacataatca^ 

ccaaattattcaacgaccaagctrtgcggteaaatcgcagtgggtttcttgtmcatcaac 

catttttctgattatcaaaatacatactttccaccagcatattaacttcaacltttaaa 

cgacaatggtaccigcgggaacaggatgcttaaaate 

gcaataaaagaaacctcatccatccactgcattgcagtgccaccg^ 

aategtggtttttgatacgcgctttcgc^ 

ataataaatagttaacagtatattgaactgagggtctgaagaa^ 

gtgataatatttcatcttgccatgagagctotcatgaaagcctgtgcttaaaatcaatcattatatto 

atotttcatatataamcacactacccttatcte^ 

gctgcaacacatgccctagcgtctaaagtagcacgcacaacact^^ 

aagcgctatteaacttacctaaatttctaacca^^^ 

cgatgacalagatctaatcgattatcaaacccgcatto^ 

atatgcaagcggcggcggaagagctgcctttgatcgatcaagaagaagggagcagcaaagaggaaaacaatcaaaaagaggaga 

gcaatcaaataaaaacgagttattgaggatttaattttaaa^^ 

aaataaatagaggtataccatgtcaaacatctggtttg^ 

aacttaggcattcaaattacagaaattggcgatgattatatcactggcacaat^^ 

attcatggcggctcaaatgtattgctggcagaaacactgggcagca^ 

ccaagaaattaacgccaaccacatacgcggtgttcgttccggc^ 

ccagatttgggaaattagcatcgttaacgatccaaagaatt 

ttccacccgggtggggtaccaggtoagtgtacccaattcg^ 
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Figure 5: 

Amino acid sequences expressed from vector pBKlCpnEst: - the co-expression of fragments 
encoding native chaperonines with the esterase gene (EstRB8\ all from Oleispira antarctica 

SEP ID No 6: cpnlO (nucleotides 113 to 403: Frame 2 of Figure 6) 97 aa: 

MKIRPLHDWVVRRKEEETATAGGIILPGAAAE 
VNEGDVVWGKYSGQNTIDIDGEELLILNESDIYGVLEA 

SEP ID No 7: cpn60 (nucleotides 455 to 2098: Frame 2 of Figure 6) 548 aa: 

MAAKDVLFGDSARAKMLVGVm 
AREELKDKFE>MGAQMVK3WASQ 
PMDLKRGroKATAAWAAIKEQAQ 
GKEGVITVEEGKGLEDELDVVEGMQFDRGYLSPYFIN^ 

IDNLQELLPILENVAKSGRPLLIVAEDVEGQALATLVVNNLRGTFKVAAVKAPGFGD 

RRKAMLQDLAILTGGQVISEELGMSLETADPSSLGTASKWroKENTVIVDGAGTEAS 

VNTRVDQIRAEffiSSTSDYDffiKLQERVAKLAGGVAVIKVGAGSEMEMKEKKDRVD 

DALHATRAAVEEGWAGGGVALIRALSSVTWGDNEDQNVGIALALRAMEAPIRQI 

AGNAGAEGSVWDKVKSGTGSFGFNASTGEYGDMIAMGILDPAKVTRSSLQAAASI 

AGLNDTTEAMVADAPVEEGAGGMPDMGGMGGMGGMPGMM 

SEP ID No 8: estRB8 (nucleotides 2579 to 3577: Frame 2 of Figure 6) 333 aa: 

MKN1LKSSSRFSLKQLGTGALIISSLFFGGCTTTQQDNLYTGVMSLARDSAGLEVKTA 

SAGDVNLTYMERQGSDKDNAESmLHGFSADKDNWILFrKEFDEKYHVIAVDLAG 

HGDSEQLLTTDYGLIlCQAERLDlFLSGLGVNSFPnAGNSMGGAISAIYSLSHPEKVKSL 

1LIDAAGVDGDTESEYYKVLAEGKNPLIATDEASFEYRMGFTMTQPPFLPWPLRPSLL 

RKT1.ARAEINNKIFSDMLKTKERLGMIWQQKIEVKMAQHPLPTLIMWGKEDRVLD 

VSAAAAFKKIffQATVHIFPEVGHLPMVEIPSESAKVYEEFLSSIK 
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Figare 6: 

SEP ID No 9: pBKlCpnEst: - the fusion of native chaperonine-coding fragments with 
esterase of Oleispira antarctica (EstRB81 

The DNA fragment coding for CpnlO and Cpn60 is flanked by Sad site (pos. 69-75) and Sail 
site (encoded by pos. 2138-2143 of Figure 7): 

Nucleotide positions 1-75 correspond to reverse complement of positions 1 196-1 121 and 
positions 5233-5273 correspond to reverse complement of 1043-952 of pBK-CMV vector 
(Stratagene) 

Small letters - the Cpnl0-Cpn60 encoding fragment, 

Capital italics - fragments of vector pBK-CMV 

Capital letters - fragment coding for EstRB8 from plasmid pBKlEst 

ACAGGAAACAGCTATGACCTTGATTACGCCAAGCTCGAAATTAACCCTCACTAAAGGGA 

ACAAAAGCTGGAGCTCcta&taiC&gggztocmc^ 

gttgttcgccgtaaagaagaagagaccgcaactgcgg 

tatctctgtgggtactggccgtattcttga^ 

aggtcaaaatactatcgatatcgatggtgaaga^ 

cttttttatttaacctocaaaatttaaggaaagat^ 

gtaaacattttagccgacgcagtaagagttacctoggacctaaaggtcgtaacgttgttatagaaaaa 
caaagatggtgffictgttgcgcgtgaaatcgaattgaaagac^ 

agccaacgaccaagccggtgacggcacaacgacagcgactgtactagcacaggcgattatcagcgaaggcttgaaatctgttgcgg 
ctggcatgaatccaatggatcttaaacgtggtattgate^ 

gatecaaaagcaatcgctcaggtagggacaatetctgccaatg^ 

cggtaaagaaggtgtgattaccgttgaagaaggcaaaggc^^ 

acttgtetccgtacttcatcaacaaccaagaa 

cttcaagagctgttgccaattcttgaaaacgtcgctaaato^^ 

aacattggtagtaaacaacttgcgcggcacattcaagg^ 

agatcttgccatcttgacgggtggtcaggttatttc^^^ 

gcaaggttgttatcgataaagaaaacaccgtgattgttgatggcgcaggtactgaagcaagcgttaatactcgtgttgaccag 
ctgaaatcgaaagctcgacttctgattacgacatcgaaaagttacaagaacgcgttgctaagcttgcgggcggcgttgccgtgattaag 
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gttggtgcgggttctgaaatggaaatgaaagagaagaaagacc^ 
gtgttgttgcgggtggtggfgttgcmgattcgcgc 

tggcacttcgtgcgatggaagctcctatccgtcaaatcgcgggtaacgcaggtgctgaagggtcagtggtt 
gcacaggtagctttggttttaacgccagcacaggtgagto^ 
atctctecaagccgcggcgtctatcgcaggtt^^ 
gtatgcctgatatgggcggcatgggtggaatgggcggtatgcc^^ 

GTCGACATATTCAAGATAAAGATGCCTTCACTGACATCAGTCACCAACAATCAAT 

CAAACACCAATACCAATCGCAAAAACTCATAAAACTAGCCGATCACCAAATCCC 

AAAAGCGTTCAAAAATGAAACGAGCACGTCACACAAAATCAATTTATACG 

CGAACCAGGTCAAACTTATCGTTTTTTTGAGCACGTT^ 

GAAAAGTCGTTAATTCACTGGCTTTTGGCGTATCCGCACCT^ 

GTAATGGCATGCTACTGGCCTTTAAAAAGAATCAGTTAATTGAAGAAA 

TATCTCAGCCATTACCGCTGTAGCCGAATTTGCGCTTATCCTCAGCCATGATTAAA 

CTGACGCCAATTAATATAAGACATACTAATTAATAACTCCCTTAATTGAGAAG^ 

TAATGAAAAACACACTCAAATCCTCATCACGTTTTAGTCTGAAACAACTCGGCAC 

CGGCGCTCTGATTATCTCCAGTTTGTTCTTCGGTGGTTGCACCACAACACAACAAG 

ATAATTTATACACAGGGGTTATGTCTCTTGCGAGAGACAGCGCTGGCCTAGAAGT 

TAAAACAGCCTCTGCCGGTGACGTCAATCTTACTTATATGGAACGCCAAGGCAGT 

GACAAAGATAATGCCGAAAGCGTTATTTTATTACACGGTTTCTCTGC 

2 

ATAACTGGATTCTTTTTACCAAAGAATTCGATGAAAAATATCATGTTATCGCTGTC 

GATTTAGCGGGACATGGCGATTCAGAACAATTATTAACGACTGATTACGGTCTCA 

TAAAACAAGCCGAGCGTTTAGATATCTTCTTATCTGGCTTAGGGGTTAACTCATTT 

CACATCGCCGGTAATTCAATGGGGGGGGCTATCAGCGCAATCTACAGTTTGAGTC 

ACCCAGAGAAAGTTAAAAGTCTTACATTGATCGATGCAGCAGGTGTCGATGGCG 

ATACTGAAAGCGAATACTACAAAGTTTTGGCAGAAGGTAAGAATCCTTTAATTGC 

AACTGATGAAGCAAGTTTTGAATACCGCATGGGTTTCACCATGACTCAGCCTCCT 

TTCCTACCTTGGCCACTAAGACCTTCTTTATTACGTAAAACGCTAGCCCGTGCCGA 

GATCAATAACAAAATTTTTTCCGATATGCTGAAAACCAAAGAACGTTTAGGAATG 

ACTAACTTTCAACAGAAAATTGAAGTGAAAATGGCTCAACATCCATTGCCAACAC 

TGATTATGTGGGGCAAAGAAGATCGCGTTCTTGACGTATCCGCAGCAGCGGCCTT 

CAAAAAAATAATTCCACAAGCAACTGTTCATATTTTTCCTGAAGTAGGCCACCTA 

CCTATGGTAGAAATTCCTAGTGAAAGCGCTAAAGTTTATGAAGAGTTTTTGTCCT 

CTATTAAATAAGAGCACATAATCATGACTGACTTATAAACAGCCAAGCATTTAAA 

ATGCTTGGCTGTTTATTTTAATGGCCAAATTATTCAACGACCAAGCTCTGCGGTAA 
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AATCGCAGTGGGTTTCTTGTTTTCATCAACAGCAACAAACGTGAAATACCCCGTA 

ATCGCATTTITCTGATTATCAAAATACATACTTTCCACCAGCATATTAACTTCAAC 

TTTTAAACTCGTCCGCCCTACCTCTATAACACTGGCAGTCAATTCGACAATGGTAC 

CTGCGGGAACAGGATGCTTAAAATCGATTCGATCACTGCTGACGGTTACGATGCT 

TTGTCGAGAAAAACGAGTCGCTGCAATAAAAGAAACCTCATCCATCCACTGCATT 

GCAGTGCCACCGAATAACGTATCATGATGATTTGTTGTCTCTGGAAATACCGCTTT 

AGAAATAGTGGTTTTTGATACGCGCTTTCGCTGCGCAATAATATCTTCTCTGCTAA 

GAGTTGCGGATGGCATACATAAACTCGCTTGATTAAGATTAATAATAAATAGTTA 

ACAGTATATTGAACTGAGGGTCTGAAGAACTCTAATACCTCTGAAGAACTTTGAG 

GCCGCTAGAGAGAAAAGACCAGTGATAATATTTCATCTTGCCATGAGAGCTTATC 

ATGAAAGCCTGTGCTTAAAATCAATCATTATATTTATTCATCTTTAATTGAAATAA 

TACCAATATATTTCATATATAATTTCACACTACCCTTATCTCACTAGACTTCCCGC 

GCATAGGCGCAAACAATCAACGCAAGTTCACAATAAAGCGGTTCGCTGCAACAC 

ATGCCCTAGCGTCTAAAGTAGCACGCACAACACTGGCCAGTCGTACTAGCCCCTT 

TGCGATTCGTGCAGACGAGCAACAAGCGCTATTAAACTTACCTAAATTTCTAACC 

ACCACCATTGGTTCTTTTCCACAAACTCAAAAAACTCGTCAAATCCGCTTGCAATT 

TAAACGCGATGACATAGATCTAATCGATTATCAAACCCGCATTCAAGCGCTCATT 

AAAAACGCACCACTGGCAAGAAGTTCTACCTGCACTGACCAATATGCAAGCGGC 

GGCGGAAGAGCTGCCTTTGATCGATCAAGAAGAAGGGAGCAGCAAAGAGGAAA 

ACAATCAAAAAGAGGAGAGCAATCAAATAAAAACGAGTTATTGAGGATTTTAAT 

TTTAAAACAGGTATATTAATACCCTCTCTCGTAGTAAACAATGACTGTATTTACAC 

AAAAATAAATAGAGGTATACCATGTCAAACATCTGGTTTGAAGTACCAAAGATTG 

AAGTATTAAACCGTCAAATGGAAAATACTGCCTGCAGCAACTTAGGCATTCAAAT 

TACAGAAATTGGCGATGATTATATCACTGGCACAATGCCAGCAGATGCACGTACC 

TTCCAGCCAATGGGACTGATTCATGGCGGCTCAAATGTATTGCTGGCAGAAACAC 

TGGGCAGCATGGCAGCTAACTGCTGTATTAATTTGTCTCAAGAATATTGTGTTGG 

CCAAGAAATTAACGCCAACCACATACGCGGTGTTCGTTCCGGCATAGTGACTGGC 

ACAGCAACGCTAGTACACAAAGGAAGAACCTCCCAGATTTGGGAAATTCGCATC 

GTTAAC GATCCAAA GAA TTCAAAAA GCTTCTCGAGA GTACTTCTA GA GCGGCCGCGGG 

CCCA TCGA TTTTCCA CCCGGGTGGGGTA CCAGGTAAGTGTACCCAA TTCGCCCTA TAGT 

GAGTCGTATTACAATTCACTGGCCGTCGTTTTAC 



8/15 

SUBSTITUTE SHEET (RULE 26) 



WO 2005/035750 



PCT/EP2004/052492 



Figure 7: 

Amino acid sequences expressed from vector pBKlCpnSREst: - the co-expression of the 
stabilized single ring mutant chaperonin with the esterase g e ne (EstRBfr) from Oleispira 
antarctica fcpnlO: stabilized single ring mutant Glu461 Ala/Ser463Ala/Val464Ala::esf) 

SEP ID No 10: cpnlQ (nucleotides 1 13 to 403: Frame 2 of Figure 8) 97 aa: 
MKIRPLHDRIVVR 

VNEGDVVWGKYSGQNTIDIDGEELLILNESDIYGVLEA 
Below - Capital bold letters are the mutations introduced 

SEP ID No 1 1: stabilized single ring mutant of cpn60 ("nucleotides 455 to 2098: Frame 2 of 
Figure 81 548 aa: 

MAAJGDVLFGDSARAKMLVGVhHLADAVR^ 

AREIELKDKPEnsIMGAQMVKE VAS Q AND Q AGD GTTTATVL AQ All SEGLKS VAAGMN 

PMDLKRGIDKATAAWAAIKEQAQPCLDTKAIAQVGTISANADEWGRL1AEAMEKV 

GKEGVITVEEGKGLEDELDVVEGMQFDRGYLSPYFD^QEmTVEMEhnPLILLVDKK 

roNLQELLPELENVAXSGRPLLIYAEDVEGQALATLVVNNLRGTFKVAAVKA^ 

RRKAMLQDLAILTGGQVISEELGMSLETAD^^ 

VNTRVDQIRAETESSTSDYDIEKLQERVAK^^ 

DALHATRAAVEEGWAGGGVALIRALSSVTWGDNEDQhrVGIALALP^yvlEAPIRQI 
AGNAGA^G^VVDKVKSGTGSFGFNASTGEYGDMIAMGILDPAKVTRSSLQAAASI 
AGLMTTEAMVADAPVEEGAGGMPDMGGMGGMGGMPGMM 

SEP ID No 12: EstRB8 (nucleotides 2579 to 3577: Frame 2 of Figure 81 333 aa: 

MKNTLKSSSRFSLKQLGTGALnSSLFFGGCTTTQQDNLYTGVMSLARDSAGLEVKTA 
SAGDVNLTYMERQGSDKDNAESmLHGFSADKDNWILFTKEFDEKYHVIAVDLAG 
HGDSEQLLTTDYGLIKQAERLDIFLSGLGVNSFHIAGNSMGGAISAIYSLSHPEKVKSL 
TLIDAAGVDGDTESEYYKVLAEGKNPLIATDEASFEYRMGFTMTQPPFLPWPLRPSLL 
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RKTLARAEINNKtF^ 

VSAAAAFKKIIPQATVHIFPEVGHLPMVEIPSESAKVYEEFL 
Figure 8; 

SEP ID No 13: DNA sequence of vector pBKlCpnSREst: the expression cassette for the co- 
expression of the stabilized single ring mutant chaperonin with the esterase gene fEstRB8) 
from Oleispira antarctica (cpnlO: stabilized single ring mutant 
Glu461Ala/Ser463Ala/Val464Ala::estt 

Nucleotide positions 1-75 correspond to reverse complement of positions 1196-1121 and 
positions 5233-5273 correspond to reverse complement of 1043-952 of pBK-CMV vector 
(Stratagene) 

DNA fragment coding for CpnlO and Cpn60 is flanked by Sad site (pos. 69-75) and Sail site 
(pos. 2138-2143). 

In the DNA sequence: 

Small letters - the Cpnl0-Cpn60 coding fragment, 
Capital italics - fragments of vector 

Capital letters - fragment coding for EstRB8 from plasmid pBKlEst 
Capital bold letters = introduced mutations 

ACAGGAAACAGCTATGACCTTGATTACGCCAAGCTCGAMTTAACCCTCACTAAAGGGA 
^C4^4^GCTGG^GCrCctaatBcttgggatccaacagttggagagtctagc^ 

gttgttcgccgtaaagaagaagagaccgcaactgcgggtggtattattttaccgggcgctgcggcagaaaaaccaaatcaagg^ 

Mctctgtgggtactggccgtattcttgataatggtt^ 

aggtcaaaatactatcgatatcgatggtgaagaattatt^^ 

ctttlttamaacctacaaaatttaagga 

gtaaacattttogccgacgcagtaagagttaccta^ 

caaagatggtgmctgttgcgcgtgaaatcgaattgaaagacaaattcga^ 

agccaacgaccaagccggtgacggcacaacgacagcgactgtactagcacaggcgattatcagcgaaggcttgaaatctgttgcgg 
ctggcatgaatccaatggatcttaaacgtggtattgato^ 
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gatacaaaagcaatcgctcaggtagggacaatctctgccaatgccgatgaaacggttggtcgtttaattgctgaagcgatggaaaaagt 
cggtaaagaaggtgtgattaccgttgaagaaggcaaaggccttgaagacgagcttgatgttg^aaggcatgcag^cgatcgcggtt 
act^ctccgtacttcatcaacaa<xaagaaaaaatgaa;gtagaaatggaaaa 

cttcaagagctgttgccaattcttgaaaacgtcgctaaatcagg^cgtccattattgatcgttgctgaagatgttgaaggccaagcactagc 

aacattggtagtaaacaacttgcgcggcacattcaaggttgcagcggttaaagcccctggttttggcgatcg^gtaaagcgatgttgca 

agatcttgccatcttgacgggtggtcaggttatttctgaagagctagggatgtctttagaaactgcggatccttcttctttg 

gcaaggttgttatcgataaagaaaacaccgtgattgttgatggcgcaggtactgaagcaagcgttaatactcgtgttgaccagatccgtg 

ctgaaatcgaaagctcgacttctgattacgacatcgaaaagttacaagaacgcgttgctaagcttgcgggcggcgttgccgtgattaag 

gttggtgcgggttctgaaatggaaatgaaagagaagaaagaccgtgttgacgatgcacttcatgcaactcgcgcagcggttgaagaag 

gtgttgttgcgggtggtggtgttgctttgattcgcgractcte^ 

tggcacttcgtgcgatggaagct<xtatccgtcaaatcgcgggtaacgcaggtgctgCagggGcagCggttgttgataaagtgaaat 
ctggcacaggtagctttggttttaacgccagcacaggtgagtatggcgalatgattg^ 

gttcatctctacaagccgcggcgtctatcgcaggtttgatgatcacaaccgaagccatggttgcggatgcgcctgttgaagaaggcgct 

ggtggtatgcctgaMgggcggcatgggtggaatgggcggtatgcctggcatgatgtaatcactttgtgattcattgtcctgatctgctta 

ccgtGTCGACATATTCAAGATAAAGATGCCTTCACTGACATCAGTCACCAACAATC 

AATCAAACACCAATACCAATCGCAAAAACTCATAAAACTAGCCGATCACCAAAT 

CCCAAAAGCGTTCAAAAATGAAACGAGCACGTCACACAAAATCAATTTATACGC 

TAACGAACCAGGTCAAACTTATCGlTrTTTTGAGCACGTTTGTTCCACTAATGAAA 

GAGAAAAGTCGTTAATTCACTGGCTTTTGGCGTATCCGCACCTTCACATAGAAAT 

TAGTAATGGCATGCTACTGGCCTTTAAAAAGAATCAGTTAATTGAAGAAACCTCG 

CTTATCTCAGCCATTACCGCTGTAGCCGAATTTGCGCTTATCCTCAGCCATGATTA 

AACTGACGCCAATTAATATAAGACATACTAATTAATAACTCCCTTAATTGAGAAG 

AATAATGAAAAACACACTCAAATCCTCATCACGTTTTAGTCTGAAACAACTCGGC 

ACCGGCGCTCTGATTATCTCCAGTTTGTTCTTCGGTGGTTGCACCACAACACAACA 

AGATAATTTATACACAGGGGTTATGTCTCTTGCGAGAGACAGCGCfGGCCTAGAA 

GTTAAAACAGCCTCTGCCGGTGACGTCAATCTTACTTATATGGAACGCCAAGGCA 

GTGACAAAGATAATGCCGAAAGCGTTATTTTATTACACGGTTTCTCTGCTGATAA 

AGATAACTGGATTCTTTTTACCAAAGAATTCGATGAAAAATATCATGTTATCGCT 

GTCGATTTAGCGGGACATGGCGATTCAGAACAATTATTAACGACTGATTACGGTC 

TCATAAAACAAGCCGAGCGTITAGATATCTTCTTATCTGGCTTAGGGGTTAACTC 

ATTTCACATCGCCGGTAATTCAATGGGGGGGGCTATCAGCGCAATCTACAGTTTG 

AGTCACCCAGAGAAAGTTAAAAGTCTTACATTGATCGATGCAGCAGGTGTCGATG 

GCGATACTGAAAGCGAATACTACAAAGTTTTGGCAGAAGGTAAGAATCCTTTAAT 

TGCAACTGATGAAGCAAGTTTTGAATACCGCATGGGTTTCACCATGACTCAGCCT 
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CCTTTCCTACCTTGGCCACTAAGACCTTCTTTATTACGTAAAACGCTAGCCCGTGC 

CGAGATCAATAACAAAATTTTTTCCGATATGCTGAAAACCAAAGAACGTTTAGGA 

ATGACTAACTTTCAACAGAAAATTGAAGTGAAAATGGCTCAACATCCATTGCCAA 

CACTGATTATGTGGGGCAAAGAAGATCGCGTTCTTGACGTATCCGCAGCAGCGGC 

CTTCAAAAAAATAATTCCACAAGCAACTGTTCATATTTTTCCTGAAGTAGGCCAC 

CTACCTATG<jTAGAAATTCCTAGTGAAAGCGCTAAAGTTTATGAAGAGTTITTGT 

CCTCTATTAAATAAGAGCACATAATCATGACTGACTTATAAACAGCCAAGCATTT 

AAAATGCTTGGCTGTTTATTTTAATGGCCAAATTATTCAACGACCAAGCTCTGCG 

GTAAAATCGCAGTGGGTTTCTTGTTTTCATCAACAGCAACAAACGTGAAATACCC 

CGTAATCGCATTTTTCTGATTATCAAAATACATACTTTCCACCAGCATATTAACTT 

CAACTTTTAAACTCGTCCGCCCTACCTCTATAACACTGGCAGTCAATTCGACAATG 

GTACCTGCGGGAACAGGATGCTTAAAATCGATTCGATCACTGCTGACGGTTACGA 

TGCTTTGTCGAGAAAAACGAGTCGCTGCAATAAAAGAAACCTCATCCATCCACTG 

CATTGCAGTGCCACCGAATAACGTATCATGATGATTTGTTGTCTCTGGAAATACC 

GCTTTAGAAATAGTGGTTTTTGATACGCGCTTTCGCTGCGCAATAATATCTTCTCT 

GCTAAGAGTTGCGGATGGCATACATAAACTCGCTTGATTAAGATTAATAATAAAT 

AGTTAACAGTATATTGAACTGAGGGTCTGAAGAACTCTAATACCTCTGAAGAACT 

TTGAGGCCGCTAGAGAGAAAAGACCAGTGATAATATTTCATCTTGCCATGAGAGC 

TTATCATGAAAGCCTGTGCTTAAAATCAATCATTATATTTATTCATCTTTAATTGA 

AATAATACCAATATATTTCATATATAATTTCACACTACCCTTATCTCACTAGACTT 

CCCGCGCATAGGCGCAAACAATCAACGCAAGTTCACAATAAAGCGGTTCGCTGC 

AACACATGCCCTAGCGTCTAAAGTAGCACGCACAACACTGGCCAGTCGTACTAGC 

CCCTTTGCGATTCGTGCAGACGAGCAACAAGCGCTATTAAACTTACCTAAATTTC 

TAACCACCACCATTGGTTCTTTTCCACAAACTCAAAAAACTCGTCAAATCCGCTTG 

CAATTTAAACGCGATGACATAGATCTAATCGATTATCAAACCCGCATTCAAGCGC 

TCATTAAAAACGCACCACTGGCAAGAAGTTCTACCTGCACTGACCAATATGCAAG 

CGGCGGCGGAAGAGCTGCCTTTGATCGATCAAGAAGAAGGGAGCAGCAAAGAGG 

AAAACAATCAAAAAGAGGAGAGCAATCAAATAAAAACGAGTTATTGAGGATTTT 

AATTTTAAAACAGGTATATTAATACCCTCTCTCGTAGTAAACAATGACTGTATTTA 

CACAAAAATAAATAGAGGTATACCATGTCAAACATCTGGTTTGAAGTACCAAAG 

ATTGAAGTATTAAACCGTCAAATGGAAAATACTGCCTGCAGCAACTTAGGCATTC 

AAATTACAGAAATTGGCGATGATTATATCACTGGCACAATGCCAGCAGATGCACG 

TACCTTCCAGCCAATGGGACTGATTCATGGCGGCTCAAATGTATTGCTGGCAGAA 

ACACTGGGCAGCATGGCAGCTAACTGCTGTATTAATTTGTCTCAAGAATATTGTG 
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TTGGCCAAGAAATTAACGCCAACCACATACGCGGTGTTCGTTCCGGCATAGTGAC 
TGGCACAGCAACGCTAGTACACAAAGGAAGAACCTCCCAGATTTGGGAAATTCG 
CATCQTTAACGATCCAAAGAATTCAAAAAGCTTCTCGAGAGTACTTCTAGAGCGGCCG 
CGGGCCCATCGATTTTCCACCCGGGTGGGGTACCAGGTAAGTGTACCCAATTCGCCCT 
A TA GTGA GTCGTA IT A CAA TTCA CTGGCCGTCGTTTTA C 



Figure 9; 

Amino acid sequence of the stabilized single ring mutant Glu461Ala/Ser463Ala/Val464Ala of 
Cpn60: 

SEP ID No 14: CpnlO (nucleotides 458-75 lof Figure 101: 
MFLDIPLHDRIVVRRKJEEETAT^ 

VNEGDVWFGKYSGQNTIDIDGEELLILNESDIYGVLEA 
SEP ID No 15: Cpn60 (nucleotides 458-751 of Figure 10Y. 
MAAKDVLFGDSARAKMLVGVML^ 

AREIELKDKFENMGAQMVKEVASQANDQAGDGTTTATVLAQMISEGLKSVAAGMN 

PMDLKRGmKATAAVVAAIKEQAQPCLDTKAIAQVGTISANADEWGRLIAEAMEKV 

GKEGVITVEEGKGLEDELDVVEGMQFDRGYLSPYFINNQEKMTVEMENPLILLVD^ 

m^QELLPILEN^AK5GRPLLIVAEDVEGQALATLVVN^RGTFKVAAVKAPGFGD 

WlKAMLQDLAILTGGQVISEELGMSLETADPSSLGTASKVVroKENT\n^GAGTEAS 

VNTRVD Q IRAEEE S S TSD YDIEKLQERV AKLAGG VA VIK VGAGSEMEMKEKXDR VD 

D ALFIATRAAVEEG WAGGG VALIRALS S VTVVGDNED QNVGI AL ALRAME APIRQI 
AGNAGAAGAAVVDKVKSGTGSFGFNASTGEYGDMIAMGILDPAKVTRSSLQAAASI 
AGLMITTEAMVADAPVEEGAGGMPDMGGMGGMGGMPGMM 
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Figure 10: 

SEP ID No 16: DNA sequence of the stabilized single ring mutant 
Glu461Ala/Ser463Ala/Val464Ala: 

In the DNA sequence: 

Small letters -the Cpnl0-Cpn60 coding fragment, 
Big bold letters = introduced mutations 

atcaaaaaatgcagcaaggacagattcctgcccaagaattagcag 
gttttgtcactgatgcgctgggttttacattactc^ 

gcatgatgactgcaagcagctttcaagcgacgggtagttttcaggaaggctcgtttaaagatgtacattcgcaca 
gtcatgaaaaaatcacaattgaaggcgaatataccaaagacgataag 
cgatoaattaaccatctattmcacagaggcaattag 
aaatgaaaatccgtecattacatgatcgtattgttgtt 

gggcgctgcggcagaaaaaccaaatcaaggtgtlgttatctctgtgggtactggccgtattcttg 

ggttaacgaaggcgatgttgtcgtttttggtaaal^ 

aagtgatatctacggcgttttagaagcttaattattecacto^ 

tattatttggtgatagcgcacgcgcaaaaalgttggtaggtgtaaacattttagccgacgcagtaa 
aggtcgtaacgttgttatagaaaaatcatttggtgcac^^ 

aattcgaaaacatgggcgcacagatggttaaggaagttgcttctcaagccaacgaccaagccggtgacggcacaacgacagcgact 

gtactagcacaggcgattatcagcgaaggcttgaaatct^ 

cggctgctgttgttgccgccattaaagaacaagct^ 

ccgatgaaacggttggtcgtttaattgctgaagcgatggaaaaagtcgglaaagaaggtgtgattaccgttgaagaa 
gaagacgagcttgatgttgtagaaggcatgcagttcgatcgcggttactt^ 

gaaatggaaaatccattaattctattggttgataagaaaattgataaccttcaagagctgttgccaattcttgaaaac^ 

cgtccattattgatcgttgctgaagatgttgaaggccaagcactagcaacattggtagtaaacaactt^^ 

agcggttaaagrccctggtmggcgatcgtcgtaaagcga 

ctagggatgtctttagaaactgcggatccttcttctttgggtacggcaagcaaggttgttatcgataaagaaaaca 

tggcgcaggtactgaagcaagcgttaatactcgtgttgaccagatccgtgctgaaatcgaaagctcgacttctgattacga 

gttacaagaacgcgttgcteagcttgcgggcggcg^ 

gaccgtgttgacgatgcacttcatgcaactcgcgcagcggttgaagaaggtgttgttgcgggtggtggtgttgcmga 
cttcagtaaccgttgttggtgataacgaagatcaaaacgtcgg^ 
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gggtaacgcaggtgctgCagggGcagCggttg^ 

agtatggcgatatgattgcgatgggtattttagaccctgcaaaagtcacgcg^catctctacaag 

gatcacaaccgaagccatggttgcggatgcgcctgttgaagaaggcgctggtggtatgcctgatatggg^ 

cggtatgcctggcatgatgtaatcactttgtgattcattgtcctgatctgcttaccgtgtaaaaagatca^^ 

agccgtatetttgatgagtgftgtcm^ 

attttalgtaactagctggcctataatg^ 

gctttaacagtaaaalaataacgcaacgtagaaacataataagcgtatggcattaatgaa^ 
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